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FRQGXFWHGDEXQGDQWUHVHDUFKHVGXULQJUHFHQW\HDUVLQRUGHUWRDFKLHYHWKHUPDOFRPIRUWWKURXJKQDWXUDOYHQWLODWLRQ



































ZDV LQ KLJKHU GHJUHH 7KH ILQGLQJV RI WKLV VWXG\ LQGLFDWHG WKDW DSSOLFDWLRQ DQG XVH RI SDVVLYH GHVLJQ KDV WR EH
FRQVLGHUHGLQRUGHUWRLQWHQVLI\WKHXVHRIQDWXUDOYHQWLODWLRQLQRIILFHEXLOGLQJV>@2QWKHRWKHUKDQG+RPRGDQG







ZLQGRZDUHD WRZDOO UDWLRDQGRULHQWDWLRQRI WKHEXLOGLQJVKRXOGEHUHYLHZHGLQIXWXUHFRQVWUXFWLRQSURMHFWV >@
















UHGXFHVFRROLQJHQHUJ\XVH LQEXLOGLQJVDQG LPSURYHV LQGRRUDLUTXDOLW\6WXGLHV LQ WKLVDUHDVKRZHG WKDWSDVVLYH
YHQWLODWLRQFRPSDUHGZLWKDFWLYHYHQWLODWLRQSURYLGHVDODUJHUUDQJHRIWKHUPDOFRPIRUWIRUUHVLGHQWVRIWKHEXLOGLQJ
>@7KHFRUUHFWXVHRIWKHV\VWHPUHTXLUHVDGHTXDWHNQRZOHGJHWRVRPHIDFWRUVLQFOXGLQJDPRXQWDQGLQWHQVLW\RI





3.2. Driving Forces of Natural Ventilation (Passive) 
6WXGLHVKDYHVKRZQ WKDW WKHUHDUH WZR W\SHVRIGULYLQJ IRUFHV LQSDVVLYHYHQWLODWLRQZKLFKFLUFXODWHDLUIORZ LQ
LQGRRUHQYLURQPHQWEXWLQPRVWFDVHVLWLVDFRPELQDWLRQRIERWKPHWKRGV³1DWXUDOGULIW´RFFXUULQJDVDUHVXOWRIWKH
SUHVVXUHGLIIHUHQFHFDXVHGE\WKHWHPSHUDWXUHGLIIHUHQFHEHWZHHQLQVLGHDQGRXWVLGHEXLOGLQJHQYLURQPHQWDVZHOODV





4. Principles of Natural Ventilation 
1DWXUDOYHQWLODWLRQFRXOGEHXVHGDVVLQJOHVLGHGGRXEOHVLGHGDQGRUFURVVYHQWLODWLRQ7KHGLIIHUHQFHLVWKDWFURVV
YHQWLODWLRQ FRXOGSURYLGHKLJKHU UDWHRIYHQWLODWLRQ KRZHYHU LW FRXOGRQO\EHXVHG LQ WKLQEXLOGLQJVZLWKQRELJ
REVWDFOHV LQ WKHDLUIORZ7KHVLQJOHVLGHGYHQWLODWLRQLVD OHVVUHVWULFWLYHZD\ZKLFKLVHDV\WREHLPSOHPHQWHGLQ
EXLOGLQJV>@
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'HVLJQ %XLOGHU Y 6RIWZDUH 7KLV VRIWZDUH XVHV (QHUJ\ 3OXV VLPXODWLRQ 6RIWZDUH $LU IORZ PRGHOLQJ ZDV
LPSOHPHQWHGEDVHGRQ$6+5$(LQWHUQDWLRQDOVWDQGDUG6RIWZDUHFDOLEUDWLRQRSHUDWLRQVXVLQJHTXDWLRQVGHVFULEHGLQ





















6.1. First State  
%DVHGRQWKHDVVXPSWLRQVRIWKLVVWXG\LWFRXOGEHVWDWHGWKDW:LQGDUHDUDWLRWRKHLJKWDQGOHQJWKUDWLRRIEXLOGLQJ

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
7KHUHIRUHDLUFLUFXODWLRQVSHHG LQ LQGRRUVSDFHRIKRXVHZLOOEHEHWZHHQ WRPHWHUVSHUVHFRQGZKLFK
FUHDWHVDSHUFHSWLEOHDQGSOHDVDQWKXPDQUHDFWLRQWRWKHDLUIORZ>@
6.2. Second State 
$FFRUGLQJWRWKHVLPXODWLRQVKRZQLQ7DEOHWKHUHVHDUFKK\SRWKHVLVLVWKDWZKHQHYHUDEODGHLVSODFHGRQWKH
RXWVLGH DQGEHWZHHQ WZRZLQGRZV LQ VLQJOHVLGHGYHQWLODWLRQ SRVLWLYH DQGQHJDWLYH SUHVVXUH FRXOG EH FUHDWHG DV
WKRXJKDLUGUDIWZLOOEHLQFUHDVHG2QWKHRWKHUKDQGWKHEODGHVL]HVKRXOGEHORZHUDQGHTXDOWRWKHGLVWDQFHEHWZHHQ





















































q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3UHVVXUH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VSHHGNWV             
























ZLQGGLUHFWLRQ FUHDWHV WKHKLJKHVW UDWHRIPRYHPHQW LQ URRP:KHQ WKHZLQGRZV IDFLQJ WR DQGEHKLQGZLQG DUH































































































7KH DLU IORZ PRYHV LQ LWV PDLQ
GLUHFWLRQ DIWHU EHLQJ HQWHUHG LQWR







DQG EHKLQG ZLQG DUH FRLQFLGHQW ,W
PHDQVWKDWWKHZLQGRZVDUHRSSRVLWH
DQG ZLQG PRYHV SHUSHQGLFXODU WR
ZLQGRZ,QWKLVVWDWHZLQGH[LWIURP
RSSRVLWH ZLQGRZ EHKLQG WKH ZLQG
GLUHFWO\DQGZLWKDOPRVWQRGLUHFWLRQ
FKDQJH7KH SRLQWV IDU IURP DLUIORZ
GLUHFWLRQZLOOQRWEHDIIHFWHGE\ZLQG
3DUDOOHO
7KH DLU IORZ PRYHV LQ LWV PDLQ
GLUHFWLRQ DIWHU EHLQJ HQWHUHG LQWR
LQGRRU VSDFHKLWV WKHPDLQSDUWLWLRQV
DQG DIWHU VOLJKW WXUQLQJ LQ LQGRRU
VSDFH ZLOO H[LW WKURXJK WKH ZLQGRZ
EHKLQGZLQG
7KHDLUIORZHQWHULQJWKHURRPZLWKD
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